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REMARKS 

In response to the Examiner's objection to the drawings, Applicants note that the 
purportedly offending Replacement Sheet (attached hereto as Exhibit A) was clearly not 
properly scanned by the Office, thereby leaving the "Precipitate" portion of the legend, and the 
majority of the phase diagram, un-blackened. A comparison of the photocopy that is Exhibit A 
with a downloaded copy of that same Replacement Sheet from the Patent Application 
Information Retrieval (PAIR) System (attached hereto as Exhibit B) shows that even O.I.P.E.'s 
intake stamp in the upper left-hand corner did not properly scan. Applicant's submit herewith 
(not attached hereto) this Response to Non-Final Rejection, a more blackened copy of that 
Replacement Sheet for Figure 1 for the Office's proper re-scanning. 

In response to the Examiner's objection, Claim 1 has been amended to clarify that the 
"salt," therein referred to, is a salt of the "organic amine," also therein referred to. 

In response to the Examiner's rejection under 35 U.S.C. §1 12, Claim 2 has been amended 
to more definitely claim a method wherein two aqueous solutions are being admixed over an 
extended period of time. 

All of the elected claims (1-7) stand rejected as being obvious under 35 U.S.C. § 103(a) 
over Andrianov et aL, [Preparation of hydrogel microspheres by coacervation of aqueuos 
polyphosphazene solutions, Biomaterials 19 (1998) 109-1 15](hereinafter "Andrianov") in view 
of Pelta et aL, (DNA Aggregation Induced by Poly amines and Cobalthexamine, The Journal of 
Biological Chemistry, Vol. 271, No. 10, Issue of March 8, pp. 5656-5662, 1 996)(hereinafter 
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"Pelta"). Those rejections are traversed below. 



I. Coacervate Systems are not Microspheres 

The instant claims are directed to a method of producing polyphosphazene microspheres 
by admixing aqueous solutions containing a water-soluble polyphosphazene and an organic 
amine, such as spermine. 

The primary reference, Andrianov, teaches the production of coacervate microdroplets 
from aqueous solutions of polyphosphazenes upon addition of sodium chloride as a coacervating 
agent. Andrianov further teaches that these polyphosphazene microdroplets may be stabilized 
through polymer crosslinking by way of the addition of calcium chloride, to then yield 
polyphosphazene microspheres. Significantly, the addition of sodium chloride does not lead to 
microspheres, but rather only leads to the formation of coacervate systems. 

Coacervates are unstable systems and they are not identical to microspheres: 

"...Coacervates may be described as liquid crystals and mesaphases. . . 

Coacervate systems are in dynamic equilibrium and alteration of the 
conditions may result in either the reformation of a one phase system or the 
formation of a flocculate or precipitate [1]." (See Page 285 of D. J. Burgess 
"Complex Coacervation: Microsphere RormatiorT in "Macromolecular 
Complexes in Chemistry and Biology," P. Dubin et al. 9 Eds., Springer- Verlag, 
Berlin, Heidelberg, 1994)(attached hereto as Exhibit C). 

Coacervates are required to be cross-linked in order to form microspheres: 

"Although many successful coacervate microencapsulation systems have 
been prepared coacervate microcapsules have a number of limitations:... they 
require stabilization by use of cross-linking agents or heat. . (See Page 293 of 
D. J. Burgess "Complex Coacervation: Microsphere Rormation" in 
"Macromolecular Complexes in Chemistry and Biology," P. Dubin et aL 9 Eds., 
Springer- Verlag, Berlin, Heidelberg, 1994)(attached hereto as Exhibit C) 
(Applicants' emphasis added). 
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The method described by Andrianov cannot be used to produce microspheres without 
this additional step of cross-linking of coacervate systems with calcium salts or other ionic cross- 
linkers. 

Andrianov makes no mention of organic amines in general, or of spermine in particular. 

In fact, on the use of poly[di(carboxylatophenoxy)phosphazene] for microencapsulation, 

Andrianov teaches away from the use of organic solvents altogether: 

"The ability of poly[di(carboxylatophenoxy)phosphazene], PCPP (1) to 
form an ionotropic gel in the presence of calcium ions under mild physiological 
conditions and without need of organic solvents or elevated temperatures makes 
it an attractive candidate as a material for microencapsulation [4-6]." (See 
Andrianov, page 109, last % first column)( Applicants' emphasis added). 

Accordingly, nothing in Andrianov would suggest that polyphosphaneze microspheres could be 

formed by using an organic amine as a coacervating agent (instead of NaCl). Much less does 

Andrianov suggest using an organic amine in a one-step process to produce polyphosphazene 

microspheres, instead of a two-step process involving sodium chloride followed by calcium 

chloride. 

The secondary reference, Pelta, teaches the use of polyamines, such as spermine, to 
precipitate DNA molecules. Pelta makes no mention of polyphosphazenes or of microspheres. 
The Examiner's rejections are based on the assumption that the artisan would consider it obvious 
to substitute one coacervating agent, spermine, for another coacervating agent, sodium chloride, 
to thereby produce polyphosphazene microspheres. This assumption is erroneous; nothing in 
Pelta indicates or suggests that his use of spermine to precipitate DNA ultimately results in the 
formation of DNA microspheres, ergo much less could Pelta suggest that the use of spermine 
with a polyphosphazene would ultimately result in the formation of polyphosphazene 
microspheres. In fact, Pelta itself suggests that the use of spermine, or his other organic amines, 
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with DNA results in nothing other than the (micro droplet) coacervate system recognized by the 

rebuttal art discussed above: 

" We have seen above that such aggregates can be considered as 
coacervates. It is useful to recall here Oparin's classic proposal on the role of 
coacervation in prebiotic chemistry (39): coacervation is considered as an 
essential concentrating process by which mixtures of randomly formed prebiotic 
polymers initially in dilute solutions are condensed into concentrated assemblies. 
The phase separation of the polymers into separate coacervate droplets is 
thought to provide the appropriate medium required for the evolution of these 
prebiotic systems. According to the current view, Oparin's proposal suffers from 
the defect that it considered polypeptides rather than nucleic acids as a model for 
the primeval gene. The proposal of Baeza and co-workers as well as our present 
results should help reactualize Oparin's coacervation model in the perspective of a 
DNA (or an RNA) world." (See Pelta page 5661)(Applicants' emphasis added). 

Accordingly, at the time the invention was made the artisan having the guidance of Andrianov 

and Pelta, would not have reasonably expected that (1) the substitution of Andrianov' s NaCl, for 

Pelta's spermine, and (2) the elimination of Andrianov's calcium chloride, would produce a 

polyphosphazene microsphere. 

In fact, contrary to the Examiner's position, Pelta suggests a lack of interchangeability of 

NaCl and organic amines as coacervating agents, insofar as their co-presence in DNA solution 

prevents rather than expedites the precipitation of DNA: 

' The presence of an increased NaCl concentration prevents DNA 
precipitation as observed previously for spermidine and spermine (12, 14). 

In the case of spermidine no precipitation is observed for a NaCl concentration 
greater than 100 mM. This concentration does not fully prevent the precipitation 
by spermine or cobalthexamine. The suppressing effect can be observed at higher 
concentrations (500 mM for spermine, 1.2 M for cobalthexamine)." (See Pelta 
page 5657)(Applicants' emphasis added). 

Succintly, in the present invention spermine is used to produce polyphosphazene 

microspheres. Neither of the cited references, whether considered alone or in combination, 

suggests that an organic amine can be used to produce polyphosphazene microspheres. At best, 

the primary reference teaches a two-step process for making polyphosphazene microspheres 
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(neither of which involves an organic amine), and the secondary reference teaches the 
precipitation of DNA with an organic amine. Such disclosures do not suggest that an organic 
amine can be used to produce polyphosphazene microspheres. 

In view of the foregoing, Applicants submit that independent claim 1 is non-obvious over 
Andrianov in view of Pelta. The remaining claims, all of which depend from independent claim 
1, are therefore similarly non-obvious over Andrianov in view of Pelta. 

In further view of the foregoing, Applicants submit that the application is in condition for 
allowance, and they therefore request its prompt passage to issue. 

It is believed that no further fees are due. However, if any further fee is due it should be 
charged to Deposit Account No.: 03-0678. Similarly, any credit for overpayment should be 
credited to Deposit Account No.: 03-0678. 



I hereby certify that this paper and the 
attachments hereto are being deposited today with 
the U.S. Postal Service with sufficient postage as 
First Class Mail to Addressee, under 37 CFR 1.8, on 
the date indicated above addressed to: 



Deposit Date; September 23. 2005 
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